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Description
TECHNICAL FIELD

[0001] The present disclosure relates to a communi-
cation node and an operating method thereof, and a dis-
tributed antenna system including the same, and more
particularly, to a communication node capable of framing
a plurality of communication signals by resetting a preset
frame structure according to a monitoring result of a
bandwidth of each of the plurality of communication sig-
nals and a method of operation thereof, and a distributed
antenna system including the same.

BACKGROUND ART

[0002] Adistributed antenna system (DAS)is a system
that may solve the problem of communication shadow
areas or high traffic concentration in a specific area by
spatially distributing a plurality of antennas.

[0003] The DAS is installed in buildings, tunnels, sub-
ways, etc. to provide communication services even to a
shadow area where base transceiver station signals are
difficult toreach. The DAS is also used to provide smooth
services in stadiums, large-sized facilities, and places
where service demand is high.

[0004] The DAS may receive various communication
signals from a plurality of base stations, frame the re-
ceived signals, and distribute and transmit the received
signals to various locations.

DESCRIPTION OF EMBODIMENTS
TECHNICAL PROBLEM

[0005] Provided are acommunication node capable of
framing a plurality of communication signals by resetting
a preset frame structure according to a monitoring result
of a bandwidth of each of the plurality of communication
signals and a method of operation thereof, and a distrib-
uted antenna system including the same.

SOLUTION TO PROBLEM

[0006] According to an aspect of an embodiment, a
communication node may comprise a signal monitoring
device configured to receive a plurality of communication
signals transmitted from two or more base stations, and
to monitor a bandwidth of each of the received commu-
nication signals, a frame setter configured to reset a
frame structure by merging at least some of blocks in a
preset frame structure according to a result of the mon-
itoring, and a framer configured to frame the plurality of
communication signals into one frame by including the
plurality of communication signals in a block correspond-
ing to a bandwidth of each of the plurality of communi-
cation signals according to the reset frame structure.

[0007] According to an aspect of an embodiment, the
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preset frame structure may comprise a plurality of blocks
configured with two or more types of block sizes.
[0008] According to an aspect of an embodiment, the
frame setter may merge blocks having the same block
size with respect to some of the plurality of blocks in the
preset frame structure, and may merge blocks having
different block sizes with respect to some other blocks.
[0009] According to an aspect of an embodiment, the
frame setter may set the frame structure by determining
a composition ratio of blocks for each type of block size
in the preset frame structure according to the monitoring
result of the signal monitoring device.

[0010] According to an aspect of an embodiment, the
frame setter may set the frame structure by determining
a composition ratio of blocks for each type of block size
in the preset frame structure based on location informa-
tion where the communication node is installed.

[0011] According to an aspect of an embodiment, the
framer first may allocate a block included in the frame to
a communication signal having a relatively large band-
width from among the plurality of communication signals,
and may comprise the communication signal in the block.
[0012] According to an aspect of an embodiment, a
distributed antenna system may comprise a main head-
end device, and a plurality of extended headend devices
each configured to receive a plurality of communication
signals transmitted from a base station hotel including
two or more base stations, and to frame the received
communication signals into one frame and transmit the
frame to the main headend device devices, wherein each
of the plurality of extended headend devices comprises
a signal monitoring device configured to receive the plu-
rality of communication signals and to monitor a band-
width of each of the received communication signals, a
frame setter configured to reset a frame structure by
merging at least some of blocks in a preset frame struc-
ture according to a result of the monitoring, and a framer
configured to frame the plurality of communication sig-
nals into one frame by including the plurality of commu-
nication signals in a block corresponding to a bandwidth
of each of the plurality of communication signals accord-
ing to the reset frame structure.

[0013] According to an aspect of an embodiment, the
main headend device may transmit a frame transmitted
from each of the plurality of extended headend devices
to at least one remote device or at least one extension
device included in service coverage corresponding to the
base station hotel connected to each of the plurality of
extended headend devices.

[0014] According to an aspect of an embodiment, the
main headend device, when an abnormality occurs in a
base station hotel corresponding to any one of the plu-
rality of extended headend devices, may transmita frame
received from an extended headend device differentfrom
the one of the plurality of extended headend devices to
at least one remote device or at least one extension de-
vice included in service coverage corresponding to the
abnormal base station hotel.
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[0015] According to an aspect of an embodiment, a
method of operating a communication node may com-
prise receiving a plurality of communication signals trans-
mitted from two or more base stations, and monitoring a
bandwidth of each of the received communication sig-
nals, resetting aframe structure by merging at least some
of blocks in a preset frame structure according to a result
of the monitoring, and framing the plurality of communi-
cation signals into one frame by including the plurality of
communication signals in a block corresponding to a
bandwidth of each of the plurality of communication sig-
nals according to the reset frame structure.

ADVANTAGEOUS EFFECTS OF DISCLOSURE

[0016] Methods and apparatuses according to embod-
iments of the present disclosure may improve the trans-
mission efficiency of communication signals by framing
a plurality of communication signals after resetting a
frame structure without adjusting a block size within a
preset frame structure according to a monitoring result
of a bandwidth of each of the plurality of communication
signals.

[0017] In addition, the methods and apparatuses ac-
cording to embodiments of the present disclosure trans-
mit communication signals in frame units through an ex-
tended headend device that communicates with another
base station hotel when an abnormality occurs in a spe-
cific base station hotel, thereby improving the transmis-
sion efficiency of communication signals even in an ab-
normal communication situation.

BRIEF DESCRIPTION OF DRAWINGS

[0018] A brief description of each drawing is provided
to more fully understand drawings recited in the detailed
description of the present disclosure.

FIG. 1 is a block diagram of a distributed antenna
system according to an embodiment of the present
disclosure.

FIG. 2 is a block diagram of a main headend device
shown in FIG. 1, according to an embodiment.

FIG. 3 is a block diagram of an extended headend
device shownin FIG. 1, according to an embodiment.
FIG. 4 is a view illustrating an example of a framing
structure used in a distributed antenna system, ac-
cording to an embodiment of the present disclosure.
FIG. 5 is a view of a topology of the distributed an-
tenna system shown in FIG. 1, according to an em-
bodiment.

FIG. 6 is a view of a topology of the distributed an-
tenna system shown in FIG. 1, according to another
embodiment.

FIG. 7 is aflowchartillustrating a method of operating
a communication node according to an embodiment
of the present disclosure.
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MODE OF DISCLOSURE

[0019] The inventive concept may be variously modi-
fied and have various embodiments, so that specific em-
bodiments will be illustrated in the drawings and de-
scribed in the detailed description. However, this does
not limit the inventive concept to specific embodiments,
and it should be understood that the inventive concept
covers all the modifications, equivalents and replace-
ments included within the idea and technical scope of
the inventive concept.

[0020] In describing the inventive concept, in the fol-
lowing description, a detailed explanation of known re-
lated technologies may be omitted to avoid unnecessarily
obscuring the subject matter of the present disclosure.
In addition, numeral figures (e.g., 1, 2, and the like) used
during describing the specification are just identification
symbols for distinguishing one element from another el-
ement.

[0021] Further,inthe specification, ifitis described that
one component is "connected" or "accesses" the other
component, itis understood that the one component may
be directly connected to or may directly access the other
componentbutunless explicitly described to the contrary,
another component may be "connected" or "access" be-
tween the components.

[0022] In addition, terms including "unit," "er," "or,
"module," and the like disclosed in the specification mean
a unit that processes at least one function or operation
and this may be implemented by hardware or software
such as a processor, a micro processor, a micro control-
ler, a central processing unit (CPU), a graphics process-
ing unit (GPU), an accelerated Processing unit (APU), a
digital signal processor (DSP), an application specific in-
tegrated circuit (ASIC), and a field programmable gate
array (FPGA) or a combination of hardware and software.
Furthermore, the terms may be implemented in a form
coupled to a memory that stores data necessary for
processing at least one function or operation.

[0023] Moreover, it is intended to clarify that compo-
nents in the specification are distinguished in terms of
primary functions of the components. That s, two or more
components to be described below may be provided to
be combined to one component or one component may
be provided to be divided into two or more components
for each more subdivided function. In addition, each of
the respective components to be described below may
additionally perform some or all functions among func-
tions which other components take charge of in addition
to a primary function which each component takes
charge of and some functions among the primary func-
tions which the respective components take charge of
are exclusively charged by other components to be per-
formed, of course.

[0024] A distributed antenna system according to an
embodiment of the inventive concept is a coverage sys-
tem for in-building service that delivers voice communi-
cation and data communication with high quality and
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seamless access. Further, the distributed antenna sys-
tem is a system for servicing analog and digital telephone
systems being serviced in multiple bands with at least
one antenna.

[0025] Thedistributed antenna system accordingto an
embodiment of the inventive concept improves a poor
propagation environment in a building, improves a poor
received signal strength indication (RSSI) and the overall
reception sensitivity of a mobile terminal, chip ener-
gy/other interferences (Ec/lo), and provides a mobile
communication service to every corner of the building so
that a user of the mobile communication service can free-
ly talk anywhere in the building.

[0026] The distributed antenna system accordingto an
embodiment of the inventive concept may support the
mobile communication standard used worldwide. For ex-
ample, the distributed antenna system may support a
time division duplex (TDD) service as well as a frequency
division duplex (FDD) service, a very-high frequency
(VHF), an ultra-high frequency (UHF), and frequencies
of 700 MHz, 800 MHz, 850 MHz, 900 MHz, 1900 MHz,
2100 MHz, and 2600 MHz bands. Furthermore, the dis-
tributed antenna system may support a number of mobile
communication standards such as a typical analog mo-
bile communication service, that is, an advanced mobile
phone service (AMPS), digital time-division multiple ac-
cess (TDMA), code-division multiple access (CDMA),
wideband code-division multiple access (WCDMA), high-
speed downlink packet access (HSDPA), long-term ev-
olution (LTE), LTE-advanced (LTE-A), 5G, and so on.
[0027] Hereinafter, embodiments according to the in-
ventive concept will be described in detail in turn.
[0028] FIG. 1is a block diagram of a distributed anten-
na system according to an embodiment of the present
disclosure.

[0029] Referring to FIG. 1, a distributed antenna sys-
tem (DAS) 200 may include a main headend device 210-1
and an extended headend device 210-2 that constitute
a headend node and are communicatively connected to
a plurality of base transceiver station (BTS) hotels 100-1
and 100-2, respectively, a plurality of remote devices
220a, 220b, 220c, and 220d that constitute aremote node
and are connected to another remote node or communi-
catively connected to a user terminal by being arranged
atrespective remote service locations, and extension de-
vices 230a and 230b that constitute an extension node.
[0030] Each of the main headend device 210-1, the
extended headend device 210-2, the plurality of remote
devices 220a, 220b, 220c, and 220d, and the extension
devices 230a and 230b may constitute a communication
node for transmitting communication signals within the
DAS.

[0031] Accordingtoan embodiment, the DAS 200 may
be implemented as an analog DAS.

[0032] Accordingtoanotherembodiment, the DAS 200
may be implemented as a digital DAS, and in some cases
may be implemented in a hybrid type, for example, in the
form of analog processing for some nodes and digital
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processing for other nodes.

[0033] Accordingtoanotherembodiment,the DAS 200
may include some configurations of base stations includ-
ed in each of the BTS hotels 100-1 and 100-2, or may
perform some functions of base stations included in each
of the BTS hotels 100-1 and 100-2.

[0034] However, FIG. 1 shows an example of a topol-
ogy of the DAS 200 and various modifications are pos-
sible in the DAS 200 considering specificity of installation
areas and application fields (e.g., in-building, a subway,
a hospital, a stadium, etc.). For example, the number of
the main headend device 210-1, the extended headend
device 210-2, the remote devices 220a, 220b, 220c, and
220d, and the extension devices 230a and 230b, and a
connection relationship between upper and lower ends
thereof may be different from FIG. 1.

[0035] The extension devices 230a and 230b in the
DAS 200 may be utilized when the number of branches
of the main headend device 210-1 is limited compared
to the number of remote devices to be installed.

[0036] Each node in the DAS 200 and its function will
be described in more detail. First, the main headend de-
vice 210-1 and the extended headend device 210-2 may
serve as an interface with a base station. FIG. 1 shows
that the main headend device 210-1 is connected to the
first BTS hotel 100-1, and the extended headend device
210-2 is connected to the second BTS hotel 100-2.
[0037] According to an embodiment, the main head-
end device 210-1 and the extended headend device
210-2 may be connected to a base station hotel for dif-
ferent service frequency bands or different sectors of a
specific operator. In some cases, the main headend de-
vice 210-1 may supplement coverage by the extended
headend device 210-2.

[0038] Ingeneral, because aradio frequency (RF) sig-
nal transmitted from a base station is a high-power signal,
the main headend device 210-1 and the extended head-
end device 210-2 may attenuate such a high-power RF
signal into a signal of power suitable for processing at
each node.

[0039] The main headend device 210-1 may lower a
communication signal (e.g., a high-power RF signal)
transmitted from a plurality of base stations included in
the first BTS hotel 100-1 to low power. The main headend
device 210-1 may be combined with a low-power RF sig-
nal, and may distribute the combined signal to the exten-
sion device 230a or the remote device 220a.

[0040] The extended headend device 210-2 may lower
a communication signal (e.g., a high-power RF signal)
transmitted from a plurality of base stations included in
the first BTS hotel 100-1 to low power. The extended
headend device 210-2 may frame a low-power RF signal
into one frame, and may distribute a generated frame to
the extension device 230a or the remote device 220a
through the main headend device 210-1.

[0041] According to an embodiment, the main head-
end device 210-1 and the extended headend device
210-2 may receive a digital format signal (e.g., CPRI,
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OBSAI, ORI, etc.) from the BTS hotels 100-1 and 100-2,
respectively, and process the digital format signal.
[0042] According to another embodiment, the main
headend device 210-1 and the extended headend device
210-2 may directly receive a baseband signal from the
BTS hotels 100-1 and 100-2, respectively, and process
the baseband signal.

[0043] A detailed structure and operation of the main
headend device 210-1 will be described later with refer-
ence to FIG. 2.

[0044] Adetailed structure and operation of the extend-
ed headend device 210-2 will be described later with ref-
erence to FIG. 3.

[0045] Each of the remote devices 220a, 220b, 220c,
and 220d may separate received coupled signals for
each frequency band and perform signal processing such
as amplification. Accordingly, each of the remote devices
220a, 220b, 220c, and 220d may transmit a base station
signal to a user terminal within service coverage of the
remote devices through a service antenna (not shown).
[0046] The remote device 220a and the remote device
220b may be connected to each other through an RF
cable or wireless communication, and a plurality of re-
mote devices may be connected to each other in a cas-
cade structure if necessary.

[0047] The extension device 230a may transmit the
received coupled signal to the remote device 220c con-
nected to the extension device 230a.

[0048] The extension device 230b may be connected
to one end of the remote device 220a and may receive
a signal received from the headend device 210 through
the remote device 220a in downlink communication. The
extension device 230b may transmit the received signal
back to the remote device 220d connected to a rear end
of the extension device 230b.

[0049] According to an embodiment, connection be-
tween the BTS hotels 100-1 and 100-2 and the headend
devices 210-1 and 210-2 and connection between the
remote device 220a and the remote device 220b at a
lower end of the main headend device 210-1 may be
made through various signal transmission media (e.g.,
RF cables, twisted cables, UTP cables, etc. in addition
to optical cables), and a communication method thereof
is not limited to a specific communication method.
[0050] In the DAS 200, the main headend device
210-1, the extended headend device 210-2, the remote
devices 220a, 220b, 220c, and 220d, and the extension
devices 230a and 230b may include an optical transceiv-
er module for transmitting and receiving optical signals
through electro-optical conversion/photoelectric conver-
sion, and may further include a wavelength division mul-
tiplexing (WDM) element when nodes are connected to
each other by a single optical cable.

[0051] The DAS 200 may be connected to an external
management device (not shown) such as the NMS 300
or a network operation center (NOC) (not shown) via a
network. Accordingly, an administrator may remotely
monitor the state and problem of each node of the DAS
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200, and may remotely control the operation of each
node.

[0052] FIG. 2 is a block diagram of the main headend
device 210-1 shown in FIG. 1, according to an embodi-
ment.

[0053] Referring to FIGS. 1 and 2, the main headend
device 210-1 may include a base station interface 211,
a headend controller 212, and a plurality of headend op-
tical transceivers 213-1 to 213-m.

[0054] The base station interface 211 may receive a
plurality of communication signals transmitted from the
first BTS hotel 100-1, for example, a downlink signal. The
base station interface 211 may adjust power of the re-
ceived downlink signal and output the downlink signal to
the headend controller 212.

[0055] Forexample,the base stationinterface 211 may
reduce power of the received downlink signal and output
the downlink signal with the reduced power to the head-
end controller 212.

[0056] The base station interface 211 may receive a
plurality of uplink transmission signals output from the
headend controller 212. According to an embodiment,
the uplink transmission signals received from the head-
end controller 212 may be a signal in which uplink trans-
mission signals output from the first to mth headend op-
tical transceivers 213-1to 213-m, which will be described
later below, are combined with each other by the headend
controller 212. The uplink transmission signals may in-
clude uplink signals of differentfrequency bands received
from user terminals by the remote device 220a directly
connected to the main headend device 210-1 or by the
extension device 230a, respectively.

[0057] The base station interface 211 may adjust pow-
er of the uplink signals to output a power-adjusted uplink
signal to a corresponding base station in the first BTS
hotel 100-1. For example, the base station interface 211
may increase power of an uplink signal, and may output
the uplink signal with the increased power to a corre-
sponding base station.

[0058] According to an embodiment, the base station
interface 211 may include a plurality of interfaces respec-
tively corresponding to a plurality of base stations includ-
ed in the first BTS hotel 100-1.

[0059] The headend controller 212 may combine
downlink signals output from the base station interface
211, and may distribute the combined downlink signals
to the first to mth headend optical transceivers 213-1 to
213-m.

[0060] The headend controller 212 may combine up-
link transmission signals output from the first to mth head-
end optical transceivers 213-1 to 213-m. The headend
controller 212 may distribute the combined uplink signals
to the base station interface 211 or a plurality of base
station interfaces (notshown)includedin the base station
interface 211.

[0061] The headend controller 212 may distribute and
transmit a frame transmitted from the extended headend
device 210-2 to the first to mth headend optical transceiv-
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ers 213-1 to 213-m in downlink communication.

[0062] The headend controller 212 may combine up-
link signals transmitted from the first to mth headend op-
tical transceivers 213-1 to 213-m in uplink communica-
tion and transmit the uplink signals to the extended head-
end device 210-2.

[0063] Each of the first to mth headend optical trans-
ceivers 213-1 to 213-m may electro-optically convert an
input downlink transmission signal to generate a down-
link optical signal. Each of the first to mth headend optical
transceivers 213-1 to 213-m may transmit the generated
downlink optical signal to the extension devices 230a and
230b or the remote devices 220a to 220d through a cor-
responding optical transmission medium.

[0064] Each of the first to mth headend optical trans-
ceivers 213-1 to 213-m may receive an uplink optical
signal from the extension devices 230a and 230b or the
remote devices 220a to 220d through a corresponding
optical transmission medium. Each of the first to mth
headend optical transceivers 213-1 to 213-m may pho-
toelectrically convert the received uplink optical signal to
restore the uplink transmission signal. Each of the first
to mth headend optical transceivers 213-1 to 213-m may
output the restored uplink transmission signal to the
headend controller 212.

[0065] FIG. 3 is a block diagram of an extended head-
enddevice shownin FIG. 1, according to an embodiment.
FIG. 4 is aview illustrating an example of a framing struc-
ture used in a distributed antenna system, according to
an embodiment of the present disclosure.

[0066] Referringto FIGS. 1 and 3, the extended head-
end device 210-2 may include a base station interface
214, a signal monitoring device 215, a framer 216, and
a frame setter 217.

[0067] Thebase stationinterface 214 may operate with
substantially the same function as the base station inter-
face 211 of FIG. 2.

[0068] The base station interface 214 may receive
communication signals (i.e., downlink signals) transmit-
ted from a plurality of base stations included in the second
BTS hotel 100-2, and may interface the received com-
munication signals in a form processable within the ex-
tended headend device 210-2.

[0069] According to an embodiment, the base station
interface 214 may include a plurality of base station in-
terfaces respectively corresponding to a plurality of base
stations included in the second BTS hotel 100-2.
[0070] The plurality of communication signals inter-
faced by the base station interface 214 (i.e., downlink
signals) may be transmitted to the signal monitoring de-
vice 215.

[0071] The signal monitoring device 215 may receive
the plurality of transmitted communication signals, and
monitor a bandwidth of each of the plurality of received
communication signals.

[0072] Referringto FIG. 4 together, the signal monitor-
ing device 215 may monitor a bandwidth of each of a
plurality of communication signals RAN SIGNAL #1 to
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RAN SIGNAL #N, for example, a bandwidth of 10 MHz
for the first communication signal RAN SIGNAL #1, a
bandwidth of 20 MHz for the second communication sig-
nal RAN SIGNAL #2, a bandwidth of 40 MHz for the (N-
1)th communication signal RAN SIGNAL #N-1, and 30
MHz for the Nth communication signal RAN SIGNAL #N.
[0073] Returning to FIG. 3, a result monitored by the
signal monitoring device 215 may be transmitted to the
frame setter 217.

[0074] The frame setter 217 may store information
about a preset frame structure.

[0075] According to an embodiment, the preset frame
structure may include a plurality of blocks configured with
two or more different types of block sizes.

[0076] According to the monitoring result of the signal
monitoring device 215, the frame setter 217 may reset a
frame structure by merging at least some of the blocks
in the preset frame structure.

[0077] According to an embodiment, the frame setter
217 may merge blocks having the same block size with
respect to some of the plurality of blocks in the preset
frame structure, and may merge blocks having different
block sizes with respect to some other blocks.

[0078] According to an embodiment, according to the
monitoring result of the signal monitoring device 215, the
frame setter 217 may set a frame structure by determin-
ing a composition ratio of blocks for each type of block
size in the preset frame structure.

[0079] Forexample, according to the monitoring result
of the signal monitoring device 215, when a ratio of com-
munication signals having a bandwidth of 10 MHzis high-
er, the frame setter 217 may set a frame structure so that
a composition ratio of blocks having a block size of 10
MHz is higher.

[0080] According to another embodiment, the frame
setter 217 may set a frame structure by determining a
composition ratio of blocks for each type of block size in
the preset frame structure based on location information
of a communication node (e.g., the main headend device
210-1 or the extended headend device 210-2) or the DAS
200.

[0081] For example, when the communication node
(e.g., the main headend device 210-1 or the extended
headend device 210-2) or the DAS 200 is located in a
specific country, the frame setter 217 may set a frame
structure by determining a composition ratio of blocks for
each type of block size by reflecting information about a
bandwidth mainly used for transmission of communica-
tion signals in a communication service at the location of
the communication node (e.g., the main headend device
210-1 or the extended headend device 210-2) or the DAS
200.

[0082] Referring to FIG. 4 together, the frame setter
217 may be initially have a frame structure including 18
blocks with a block size of 10 MHz and 12 blocks with a
block size of 20 MHz, a total of 30 blocks according to
an embodiment.

[0083] The signal monitoring device 215 may monitor
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that the bandwidth of each of the plurality of communi-
cation signals RAN SIGNAL #1 to RAN SIGNAL #N is
distributed from 10 MHz to 40 MHz.

[0084] According to the monitoring result of the signal
monitoring device 215, the frame setter 217 may reset a
frame structure by merging some of the blocks in the
preset frame structure.

[0085] For example, the frame setter 217 may gener-
ate one block by merging a second-10 block with a block
size of 20 MHz (Block #2-10) and a second-11 block with
a block size of 20 MHz (Block #2-11) corresponding to
the (N-1)h communication signal RAN SIGNAL #N-1
having a bandwidth of 40 MHz.

[0086] For example, the frame setter 217 may gener-
ate one block by merging a second-12 block with a block
size of 20 MHz (Block #2-12) and a first-18 block with a
block size of 10 MHz (Block #1-18) corresponding to the
(N-1)th communication signal RAN SIGNAL #N-1 having
a bandwidth of 40 MHz.

[0087] Returning to FIG. 3, the framer 216 may frame
a single frame by including a plurality of communication
signals in a block corresponding to a bandwidth of each
of the plurality of communication signals according to the
frame structure reset by the frame setter 217.

[0088] Referring to FIG. 4 together, the first communi-
cation signal RAN SIGNAL #1 having a bandwidth of 10
MHz may be included in a first-1 block (Block #1-1), the
second communication signal RAN SIGNAL #2 having
a bandwidth of 20 MHz may be included in a second-1
block (Block #2-1), the (N-1)th communication signal
RAN SIGNAL #N-1 having a bandwidth of 40 MHz may
beincludedin a blockin which the second-10 block (Block
#2-10) and the second-11 block (Block #2-11) are com-
bined, and the Nt communication signal RAN SIGNAL
#N having a bandwidth of 30 MHz may be included in a
block in which the second-12 block (Block #2-12) and
the first-18 block (Block #1-18) are combined.

[0089] According to an embodiment, the framer 216
may first allocate a block included in a frame to a com-
munication signal having a relatively large bandwidth
from among a plurality of communication signals, and
include the communication signal in the allocated block.
[0090] For example, when the plurality of communica-
tion signals shown in FIG. 4 are received, the framer 216
may allocate blocks in the order of the (N-1)th communi-
cation signal RAN SIGNAL #N-1, the Nth communication
signal RAN SIGNAL #N, the second communication sig-
nal RAN SIGNAL #2, and the first communication signal
RAN SIGNAL #1, and may include the communication
signals in the allocated blocks.

[0091] Returning to FIG. 3, a frame generated by the
framer 216 may be transmitted to the main headend de-
vice 210-1.

[0092] FIG. 5 is a view of a topology of the DAS 200
shown in FIG. 1, according to an embodiment.

[0093] The remote devices 220a to 220d and the ex-
tension devices 230a and 230b connected to a lower end
of a main headend device 210-1A are not shown in FIG.
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5, but the main headend device 210-1A may transmit a
communication signal or a frame generated based on
the communication signal to service coverages (SERV-
ICE COVERAGE #1 to SERVICE COVERAGE #3)
through the remote devices 220a to 220d connected to
the lower end of the main headend device 210-1A.
[0094] FIG.5shows atopology in whichthe main head-
end device 210-1A is connected in series with a plurality
of extended headend devices 210-2A and 210-3A.
[0095] In this case, a frame generated by the extended
headend device 210-3A may be transmitted to the main
headend device 210-1A through the extended headend
device 210-2A.

[0096] The main headend device 210-1A may transmit
acommunication signal to the service coverages (SERV-
ICE COVERAGE #1 to SERVICE COVERAGE #3)
based onframes respectively received from the extended
headend devices 210-2A and 210-3A.

[0097] According to an embodiment, when the first
BTS hotel 100-1 is sectorized in a form corresponding to
the first service coverage (SERVICE COVERAGE #1),
the second BTS hotel 100-2 is sectorized in a form cor-
responding to the second service coverage (SERVICE
COVERAGE #2), and a third BTS hotel 100-3 is sector-
ized in aform corresponding to the third service coverage
(SERVICE COVERAGE #3), the main headend device
210-1A may transmit the frames respectively received
from the extended headend devices 210-2A and 210-3A
tothe corresponding service coverages (SERVICE COV-
ERAGE #1 to SERVICE COVERAGE #3) without recon-
structing the frames.

[0098] According to an embodiment, when an abnor-
mality occurs in the second BTS hotel 100-2 correspond-
ing to the extended headend device 210-2A, the main
headend device 210-1A may provide a communication
service to the second service coverage (SERVICE COV-
ERAGE #2) based on the frame generated by the ex-
tended headend device 210-3A different from the extend-
ed headend device 210-2A. That is, the main headend
device 210-1A may transmit a frame to at least one re-
mote device or at least one extension device included in
the second service coverage (SERVICE COVERAGE
#2).

[0099] FIG. 6 is a view of a topology of the DAS 200
shown in FIG. 1, according to another embodiment.
[0100] The remote devices 220a to 220d connected to
a lower end of a main headend device 210-1B and the
extension devices 230a and 230b are not shown in FIG.
6, but the main headend device 210-1B may transmit a
frame generated based on a communication signal to
service coverages (SERVICE COVERAGE #1 to SERV-
ICE COVERAGE #3) through the remote devices 220a
to 220d connected to the lower end of the main headend
device 210-1B.

[0101] FIG.6showsatopology in whichthe main head-
end device 210-1B is connected in parallel with a plurality
of extended headend devices 210-2B and 210-3B.
[0102] In this case, frames respectively generated by
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the extended headend devices 210-2B and 210-3B may
be directly transmitted to the main headend device
210-1B.

[0103] The mainheadend device 210-1B may transmit
acommunication signal to the service coverages (SERV-
ICE COVERAGE #1 to SERVICE COVERAGE #3)
based on the frames respectively received from the ex-
tended headend devices 210-2A and 210-3A.

[0104] According to an embodiment, when the first
BTS hotel 100-1 is sectorized in a form corresponding to
the first service coverage (SERVICE COVERAGE #1),
the second BTS hotel 100-2 is sectorized in a form cor-
responding to the second service coverage (SERVICE
COVERAGE #2), and a third BTS hotel 100-3 is sector-
ized in aform corresponding to the third service coverage
(SERVICE COVERAGE #3), the main headend device
210-1B may transmit the frames respectively received
from the extended headend devices 210-2B and 210-3B
to the corresponding service coverages (SERVICE COV-
ERAGE #1 to SERVICE COVERAGE #3) without recon-
structing the frames.

[0105] According to an embodiment, when an abnor-
mality occurs in the second BTS hotel 100-2 correspond-
ing to the extended headend device 210-2B, the main
headend device 210-1B may provide a communication
service to the second service coverage (SERVICE COV-
ERAGE #2) based on the frame generated by the ex-
tended headend device 210-3B different from the extend-
ed headend device 210-2B. That is, the main headend
device 210-1B may transmit a frame to at least one re-
mote device or at least one extension device included in
the second service coverage (SERVICE COVERAGE
#2).

[0106] FIG. 7 is a flowchart illustrating a method of op-
erating a communication node according to an embodi-
ment of the present disclosure.

[0107] Referringto FIGS. 1to7,inoperation S701, the
communication node (e.g., the extended headend devic-
es 210-2, 210-2A, 210-2B, 210-3A, and 210-3B) may re-
ceive a plurality of communication signals transmitted
from a plurality of base stations included in BTS hotels
(e.g., 100-1 to 100-3).

[0108] In operation S702, the communication node
(e.g., the extended headend devices 210-2, 210-2A,
210-2B, 210-3A, and 210-3B) may monitor a bandwidth
of each of the plurality of communication signals received
in operation S701.

[0109] In operation S703, according to a result of the
monitoring in operation S702, the communication node
(e.g., the extended headend devices 210-2, 210-2A,
210-2B, 210-3A, and 210-3B), without changing the size
of each of blocks in a preset frame structure, may reset
a frame structure by merging at least some of the blocks.
[0110] In operation S704, the communication node
(e.g., the extended headend devices 210-2, 210-2A,
210-2B, 210-3A, and 210-3B) may frame the plurality of
communication signals into one frame by including each
of the plurality of communication signals in a block cor-
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responding to the bandwidth of each of the plurality of
communication signals according to the frame structure
reset in operation S703.

[0111] While the present disclosure has been particu-
larly shown and described with reference to embodi-
ments thereof, it will be understood that various changes
in form and details may be made therein without depart-
ing from the spirit and scope of the following claims.

Claims
1. A communication node comprising:

a signal monitoring device configured to receive
a plurality of communication signals transmitted
from two or more base stations, and to monitor
a bandwidth of each of the received communi-
cation signals;

a frame setter configured to reset a frame struc-
ture by merging at least some of blocks in a pre-
set frame structure according to a result of the
monitoring; and

aframer configured to frame the plurality of com-
munication signals into one frame by including
the plurality of communication signals in a block
corresponding to a bandwidth of each of the plu-
rality of communication signals according to the
reset frame structure.

2. Thecommunication node of claim 1, wherein the pre-
set frame structure comprises a plurality of blocks
configured with two or more types of block sizes.

3. The communication node of claim 2, wherein the
frame setter merges blocks having the same block
size with respect to some of the plurality of blocks in
the preset frame structure, and merges blocks hav-
ing different block sizes with respect to some other
blocks.

4. The communication node of claim 1, wherein the
frame setter sets the frame structure by determining
a composition ratio of blocks for each type of block
size in the preset frame structure according to the
monitoring result of the signal monitoring device.

5. The communication node of claim 1, wherein the
frame setter sets the frame structure by determining
a composition ratio of blocks for each type of block
size in the preset frame structure based on location
information where the communication node is in-
stalled.

6. The communication node of claim 1, wherein the
framer first allocates a block included in the frame
to a communication signal having a relatively large
bandwidth from among the plurality of communica-
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tion signals, and comprises the communication sig-
nal in the block.

A distributed antenna system comprising:

a main headend device; and

a plurality of extended headend devices each
configured to receive a plurality of communica-
tion signals transmitted from a base station hotel
including two or more base stations, and to
frame the received communication signals into
one frame and transmit the frame to the main
headend device devices,

wherein each of the plurality of extended head-
end devices comprises:

a signal monitoring device configured to re-
ceive the plurality of communication signals
and to monitor a bandwidth of each of the
received communication signals;

a frame setter configured to reset a frame
structure by merging at least some of blocks
in a preset frame structure according to a
result of the monitoring; and

a framer configured to frame the plurality of
communication signals into one frame by
including the plurality of communication sig-
nalsinablock corresponding to a bandwidth
of each of the plurality of communication
signals according to the reset frame struc-
ture.

The distributed antenna system of claim 7, wherein
the main headend device transmits a frame trans-
mitted from each of the plurality of extended headend
devices to at least one remote device or at least one
extension device included in service coverage cor-
responding to the base station hotel connected to
each of the plurality of extended headend devices.

The distributed antenna system of claim 8, wherein
the main headend device, when an abnormality oc-
curs in a base station hotel corresponding to any one
of the plurality of extended headend devices, trans-
mits a frame received from an extended headend
device different from the one of the plurality of ex-
tended headend devices to at least one remote de-
vice or atleast one extension deviceincludedinserv-
ice coverage corresponding to the abnormal base
station hotel.

A method of operating a communication node, the
method comprising:

receiving a plurality of communication signals
transmitted from two or more base stations, and
monitoring a bandwidth of each of the received
communication signals;
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resetting a frame structure by merging at least
some of blocks in a preset frame structure ac-
cording to a result of the monitoring; and
framing the plurality of communication signals
into one frame by including the plurality of com-
munication signals in a block corresponding to
a bandwidth of each of the plurality of commu-
nication signals according to the reset frame
structure.



EP 3 937 398 A1

A

Y

¢# 1410H
S14

¢-001

A

|
|
_ 3DIA3A
_ aN3IavaH
_ d3AN3LX3
|
“ UON[N \.\ A
_ 30IA30 JLOWIY | > ke |
: . 30A30 |, . .
_ : : NOISNALD \MQSMQMHozmm
|| 30IA3Q ILON3Y |« > 20ZZ
I = =
_oomm aoee .
| POge :
|
' | 301A30 303 | . oﬂw@@mz
| : . FoINa |, NIV
| - ’ NOISNILX3 L,
1 30IA3Q ILOWTY |e >
| = — 30IA30 3LONFY e——>
| 9022 BOEZ — - :
_ 2022 : >
| 30IA30 JLOWTY |« > m@SMQMHOEm¢.+;
_ - —
| q0¢e 4
S
002

T "OId

L# 1410H
sld

SAN

=3
(ap)

10



EP 3 937 398 A1

FIG. 2

211

\d

BASE

STATION
INTERFACE

212

HEADEND

CONTROLLER

213-1
S~

FIRST HEADEND
OPTICAL
TRANSCEIVER

Y

[D eee D

213-2
L~

Y

SECOND HEADEND
OPTICAL
TRANSCEIVER

F

Y

[Deaes D

* 213-m
_

M™ HEADEND
OPTICAL
TRANSCEIVER

Y

[D sea D

-—|—

1"



EP 3 937 398 A1

12

FIG. 3
210-2
,/
4 |
|
214 215 216
~ ~ vy
BASE | siGNAL
| STATION [, |MONITORING [ FRAMER
INTERFACE DEVICE
A A
217
Y P
FRAME SETTER
DL RF



EP 3 937 398 A1

J4NLONYLS IWVHS

8l-1#% ¢l-c# 300/

L1=¢# % 0l-c# X%90Ig

|-¢# 190Id

I—L# %90Id

(ZHWOE)
N# TVNDIS Nvd

(ZHWNOY)
I-N# TVYNDIS NVH

¥ "OId

(ZHW0?)
Z# TYNDIS NvH

(ZHNO L)

L# TYNDIS NVH




1001

BTS
HOTEL #1

EP 3 937 398 A1

FIG. 5

MAIN
HEADEND

100-2

BTS
HOTEL #2

Y

DEVICE

4

210-2A
_

EXTENDED

100-3

BTS
HOTEL #3

A

HEADEND
DEVICE

Y

Y

210-3A
s

EXTENDED

A

4

HEADEND
DEVICE

14

SERVICE
COVERAGE #1

SERVICE
COVERAGE #2

SERVICE

COVERAGE #3




EP 3 937 398 A1

FIG. 6
200
L —
| 210-2B
100-2 | 10
|
|
EXTENDED
|
HO?EE#z <« HEADEND CO\S/EEXISEE #
| DEVICE
|
|
| r
|
100-1 | | 2loB
|
|
| MAIN
BTS |1 | eaneng SERVICE
HOTEL #1 | SEVICE COVERAGE #2
|
|
|
| A
|
| _
|
|
EXTENDED
315 || EADEND SERVICE
HOTEL #3 | eVl COVERAGE #3
|
|
|

15



EP 3 937 398 A1

FIG. 7

( START )

Y

RECEIVE PLURALITY OF COMMUNICATION SIGNALS
TRANSMITTED FROM PLURALITY OF BASE STATIONS [~ 5701

Y

MONITOR BANDWIDTH OF EACH OF PLURALITY
OF RECEIVED COMMUNICATION SIGNALS ~— 5702

Y

RESET FRAME STRUCTURE BY MERGING SOME
OF BLOCKS IN PRESET FRAME STRUCTURE - 5703
ACCORDING TO RESULT OF MONITORING

Y

FRAME PLURALITY OF COMMUNICATION SIGNALS
INTO ONE FRAME ACCORDING TO RESET - §704
FRAME STRUCTURE

Y

)

16



10

15

20

25

30

35

40

45

50

55

EP 3 937

INTERNATIONAL SEARCH REPORT

398 A1

International application No.

PCT/KR2020/003069

A, CLASSIFICATION OF SUBJECT MATTER
HO4B 10/2575¢2013.00), HO4B 10/07(2613.01)

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Mininum documentation searched (class

tion system followed by classification symbols)
HO4B 10/2575; HO4AB 17/318; HO4B 7/26; HO4G 007/00, HO4L 12/407; HO4L 25/20; HO4L 29/10; HOAW 24/00; HO4B 10/07

Documentation searched other than minims
Korean utility models and applications for w models: IPC as above
Japanese utility models and applications for wtility models: IPC as above

uin documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of

data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & Keywords: base station, bandwidth, monitoring, block, frame

C. DOCUMENTS CONSIDERED TO BE RELEVANT

See paragraph {0083}, and Bgure 6.

Sce claims i-14,

Category™® Citation of document, with indication. where appropriate, of the relevant passages Relevant to claim No.
A KR 10-2014-0122220 A (AXELL WIRELESS LIMITED) 17 October 2014 i-10

A KR 10-2015-0033122 A (SOLID, INC.) 01 April 2015 1-10
See claim 7.

A KR 10-2017-0091745 A (SOLID. INC.) 09 Angust 2017 1-i6
See paragraphs [0047}-[0065]; and figures 3-5.

A KR 10-2015-0104620 A (LG ELECTRONICS INC.) 15 September 2015 1-10
See paragraphs [0041]-[0054], and figure 4.

A US 6925068 B1 (STANWOOD, Kenneth L et al.)y 02 August 2005 116

D Further documents are listed in the continuation of Box C.

See patent family annex.

" cited documents:

Special categories of
“A” doc i
to be of particu

¢ general state of the art w s not considered

relevance

cation or patent but published on or after the international

filing

L7 document which may throw doubts on priority claim(s) or which is
cited to ostablish the publication date of another citation or other
special reason {as specified)

“0”  document refe
means

ng to an oral disclosure, use, exhibition or other

“P” document published prior to the international filing date but later than
the priority date clajimed

iing date or priority

fater document published after the infernatio
cited to understand

date and not in conflict with the application by
he principle or theos lying the invention

“X”  document of particufar vefevance; the claimed invention cannot be
considered novel or ¢ be considered to involve an inventive
step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

docur member of the same patent family

Date of the actual completion of the international search

£5 JUNE 2020 (15.06.2020)

Date of mailing of the international search report

15 JUNE 2020 (15.06.2020)

s of the ISA/KR
an Intellectual Propesty OF

Government Complex Dagjeon Building 4, 189, Cheongsa-o, Seo-ga,

Daggeon, 35208, Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)

17




EP 3 937 398 A1

INTERNATIONAL SEARCH REPORT

. . International application No.
Information on patent family members

10

15

20

25

30

35

40

45

50

55

KR 10-2015-0083122 A

US 2018-0014201 A1
Us 2018-0376337 Al
Us 9178321 B2

PCT/KR2828/6083669
Patent document Publication Patent fanuly Publication
cited in search report date member date
KR 10-2014-0122220 A 17/10/2014 EP 2789107 A1 15/10/2014
EP 2789107 A4 04/11/2015
EP 2789107 B1 15/02/2017
KR 10-1541262 Bt 31/07/2015
US 2014-0260318 Al 18/09/2014
US 2016-0007205 Al 07/01/2018

11/01/2018
27/12/2018

03/11/2015
US 9794791 B2 17/10/2017
WO 2014-026005 At 13/02/2014

KR 10-1566414 Bt

b

CA 2373378 C
CN 1189052 C

18/11/2015

KR 10-2017-0001745 A 09/08/2017 US 10383171 B2 13/08/2012
US 2016-0211893 Al 21/07/2016
Us 2018-0116012 Al 26/04/2018
US 987735 82 23/01/2018
W0 2016-108650 A1 07/07/2016

KR 10-2015-0104620 A 15/09/2015 CN 104981994 A 14/10/2015
CN 104581994 B 19/04/2017
EP 2044036 Al 18/11/2015
EP 2944036 A4 10/08/2016
JP 2016-508346 A 17/03/2016
JF 2017-073802 A 13/04/2017
JP 2017-085671 A 18/05/2017
JP 8047668 B2 21/12/2016
JP 6276369 B2 07/02/2018
JP 6321240 B2 09/05/2018
MX 2015008788 A 13/11/2015
X 345163 B 19/01/2017
RU 2608538 C1 18/01/2017
US 2015-0358094 Al 10/12/2015
US 9712262 B2 18/07/2017
#0 2014-109561 Ad 17/07/2014

US 6925068 81 02/08/2005 AT 288177 1 16/02/2005
AT 348461 T 15/01/2007
AT 432567 T 15/06/2009
AU 2000-57234 Al 12/12/2000
AU 2000-57234 82 12/06/2003
AU 2001271569 A8 21/01/2002
AU 2001-71969 Al 21/01/2002
AU 761976 B2 12/06/2003
BR 0010825 A 19/02/2002
CA 2373378 Al 30/11/2000

21/11/2006
08/02/2005

Form PCT/ISA/210 (patent family annex) (January 2015)

18




10

15

20

25

30

35

40

45

50

55

EP 3 937 398 A1

INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/KR2828/6083669
Patent document Publication Patent fanuly Publication
cited in search report date member date
CN 1222137 C 05/10/2005
CN 1356012 A 26/06/2002
N 1472415 A 04/02/2004
DE 60017729 T2 29/12/2005
OE 60125188 T2 20/09/2007
OK 1310062 T3 16/04/2007
EP 1183902 A1 06/03/2002
EP 1183902 B1 26/01/2005
EP 1310062 A2 14/05/2003
EP 1310062 B1 13/12/20086
EP 1679841 A2 12/07 /2008
EP 1670841 A3 09/08/2006
EP 1679841 B1 27/05/2009
JP 2003-500054 A 07/01/2003
JP 4413439 B2 10/02/2010
KR 10-0647745 Bt 23/11/2006
KR 10-0840489 B1 20/06/2008
KR 10-2002-0006633 A 22/01/2002
KR 10-2003-0058073 A 07/07/2003
PL 366332 Af 24/01/2005
US 2001-0038620 A1 08/11/2001
Us 2002-00808186 Al 27/068/2002
US 2004-0213197 Al 28/10/2004
US 2005-0080064 Al 28/04/2005
US 2005-0243745 A1 03/11/2005
Us 2006-0002336 Al 05/01/2008
US 2006-0146863 Al 06/07 /2008
US 2008-0232342 Al 25/03/2008
US 2006-0232381 Al 25/09/2008
US 2008-0253394 A1 16/10/2008
US 2008-0168802 Al 02/07 /2009
US 2000-0175235 Al 09/07/2002
US 2009-0207795 Al 20/08/2009
Us 2009-0219879 Al 03/09/2009
US 2006-0225776 Al 10/09/2009
US 2010-0150083 Al 17/06/2010
US 2010-0150084 A1 17/06/2010
Us 2010-0157028 Al 24/06/2010
US 2011-02495685 A 13/10/2011
US 2011-0248586 Al 13/10/2011
US 2011-0249645 Al 13/10/2011
Us 2011-0262004 Al 01/12/2011
Us 2012-0026873 Al 02/02/2012
US 2012-0033633 Al 09/02/2012
US 2012-0033634 Al 08/02/2012
Us 2012-0243480 Al 27/09/2012
US 2013-0034078 Al 07702/2013
US 2013-0258912 Al 03/10/2013
US 2014-0171093 A1 19/06/2014
US 2014-0313991 Al 23/10/2014

Form PCT/ISA/210 (patent family annex) (January 2015)

19




10

15

20

25

30

35

40

45

50

55

EP 3 937 398 A1

INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/KR2020/003669

Patent document Publication Patent fanuly Publication
cited in search report date member date
Us 2015-0009020 A1 08/01/2015
US 2015-0043510 A1 12/02/2015
US 2015-0049724 Al 19/02/2015
US 2015-0282160 Al 01/10/2015
Us 2015-0282161 Al 01/106/2015
Us 2015-0312898 Al 29/10/2015
US 2016-0270076 Al 15/09/2018
US 2017-0195886 Al 06/07/2017
Us 2017-0230936 Al 10/08/2017
Us 2018-0088221 A1 05/04/2018
US 6785252 B 31/08/2004
US 6956834 B2 18/10/2005
US 7006530 B2 28/02/2006
Us 74 B2 03/02/2009
US 75261938 B2 05/05/2009
US 7548534 B2 16/06/2009
US 7751437 B2 06/07/2010
Us 7817666 B2 19/10/2010
US 7830795 B2 09/11/2010
US 8027298 B2 27/03/2011
US 8189514 B2 28/05/2012
US 8243663 B2 14/08/2012
US 8249014 B2 21/08/2012
US 8249051 B2 21/08/2012
US 8315640 B2 20/11/2012
Us 8320406 B2 27/11/2012
US 8457061 B2 04/06/2013
US 8457145 B2 04/06/2013
US 8462723 B2 11/06/2013
US 8462761 B2 11/06/2013
US 8462809 B2 11/068/2013
US 8462810 B2 11/06/2013
US 8515020 B2 24/12/2013
US 8654664 B2 18/02/2014
US 8665898 B2 04/03/2014
US 8787924 B2 22/07/2014
US 8929905 B2 06/01/2015
US 9402250 B2 26/07/2016
US 9414368 B2 09/08/2018
US 9420573 B2 16/08/2016
US 9487743 B2 15/11/2016
Us 9581639 B2 07/03/2017
US 9603129 B2 21/03/2017
US 9603145 B2 21/03/2017
US 9648600 B2 08/06/2017
Us 9860753 B2 02/01/2018
WO 00-72626 A1 30/11/2000
WO 02-005453 A3 20/02/2003
W0 02-052885 A3 28/11/2002
WO 02-05453 A2 17/01/2002

Form PCT/ISA/210 (patent family annex) (January 2015)

20




10

15

20

25

30

35

40

45

50

55

EP 3 937 398 A1

INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/KR2828/6083669
Patent document Publication Patent fanuly Publication
cited in search report date member date
WO 02-52885 A2 04/07 /2002

Form PCT/ISA/210 (patent family annex) (January 2015)

21




	bibliography
	abstract
	description
	claims
	drawings
	search report

